Marketing the Klamath Falls Geothermal District Heating System
The Klamath Falls Geothermal District Heating system was completed in 1981. Due to the concerns of existing local well owners, a city ordinance was passed in June 1981 which effectively prevented the system from operating. A great deal of aquifer research was conducted and the system finally entered into "test" operation in 1984. After approximately 1-1/2 years of operation, leaks began to appear in the closed loop portion of the distribution piping and by February 1986, the system had to be shut down. Litigation dragged on until 1990 when a settlement was made which provided partial funding for replacement of the failed piping. These funds together with a loan from the Oregon Department of Energy provided for system repairs and by early 1991 the system was again online.
As of 1992, there was no formal marketing plan for the system. This lack of marketing and the system history of poor availability combined to reduce or eliminate interest in connecting on the part of local building owners. At the time, the system served only the original 14 government (state, federal and local) buildings connected at start up (1981) . The revenue from these buildings, however, did not cover the entire cost of operating the system. As a result, the city was faced with a difficult decision--develop the revenue required to make the system self-supporting or shut it down.
As a result of this situation, a marketing strategy for the system was developed. The strategy was designed to address the following major issues:
Customer Retrofit Cost C Financing C System Reliability C City Credibility C Manpower Requirements
RATES
One of the issues which the strategy had to deal with was competition with low natural gas rates. These rates, as low as $0.34 per therm, provided a formidable barrier to geothermal market penetration. When the geothermal system was first installed, the plan was to equip each customer with an energy (Btu) meter with billing based upon geothermal at a percentage of natural gas. The savings for the customer resulted from two considerations: 1) the cost difference between gas and geothermal, and 2) the efficiency losses in the gasfired system. Of the two, the savings due to efficiency losses in the gas system provides the largest benefit. For example, consider gas priced at $0.40 per therm and geothermal at $0.32 per therm (80% of natural gas). Assuming the owner's present gas system operates at 60% efficiency, his actual cost of gas heat is $0.67 per therm. In other words, geothermal could provide him with a 52% reduction in heating costs ($0.32 vs $0.67).
Unfortunately, the average building owner is under the impression that his gas system operates at efficiencies of 75 -85%. As a result, convincing the owner of his potential savings boils down to haggling over the existing system efficiency. This is a difficult task.
In order to avoid this, the new strategy eliminates the use of energy meters in favor of a flat rate billing approach. The flat rate approach has several benefits. Most importantly, it is simple. The rate is negotiable but for most customers approximates 50% of the gas bill. Building owners understand this. In addition, use of the flat rate reduces the customer retrofit cost since it is no longer necessary to buy a meter. Finally, the flat rate is a guaranteed value for the first 10 years of the contract. There is no inflation in the cost for the customer.
The flat rate is based upon historic fuel bills for the building. This data, for the previous 2 -3 years, is weather normalized using a computer spreadsheet developed especially for this purpose (Appendix A). The average annual value is then used for calculating the annual geothermal cost. The city is flexible in terms of its payment schedule with the customer (12 months, 6 months, lump sum, etc.).
CUSTOMER RETROFIT COSTS
Retrofit costs for the size buildings in the downtown area can be a problem. Many buildings do not have hot water heating systems. As a result, connection to the district requires the installation of new terminal equipment.
The original requirements (1981) called for the installation of customer heat exchangers at each building. For buildings without existing hot water systems, this approach also requires a circulating pump, expansion tank, cross connection to city water, pressure reducing valve and all the components necessary to accommodate a closed loop in the building. In larger buildings, the cost of these components is not a significant part of the project cost. For small buildings, however, the costs are a much greater percentage of the total costs due to the smaller number of terminal units.
To reduce retrofit costs, the new marketing plan eliminates the requirement for a customer heat exchanger. New customers are now connected directly into the distribution system with district loop water used as the building heating medium. This eliminates all of the above mentioned components with the exception of the circulation pump. In some of the smallest buildings, even the pump can be eliminated. Coupled with the elimination of the Btu meters, this approach greatly reduces the retrofit costs for customers. For a customer with an 800,000 Btu/hr load served by eight unit heaters, the elimination of these components would reduce retrofit cost by 25% (Appendix B).
FINANCING
Lack of sufficient revenue for the district heating system coupled with the city's tight budget situation precluded any financing program at the local level.
Fortunately, the state operates two programs which have been used in the marketing plan. The first of these is available only to taxable entities and is referred to as the Business Energy Tax Credit (BETC). This program offers business a 35% tax credit on the cost associated with connection to the geothermal district heating system (retrofit, design, permits, etc.) . The tax credit must be taken over five years (10%, 10%, 5%, 5%, 5%), but substantially improves the outlook for those able to take advantage of it. It is a very popular program and the funds set aside by the legislature for it are committed very quickly each year. As a result, it has been necessary to concentrate marketing efforts on tax credit eligible customers during December, January and February so that applications can be forwarded to the state early enough in the year to take advantage of the BETC. State approval of the applications must be secured prior to construction.
The second state program is the Small Energy Loan Program (SELP). This program will loan the entire cost of the energy project to the customer. The program is financed by the sale of bonds with the loan terms and rate tied to the bond sale. Current terms are approximately 7 to 8%, and 10 years.
Few, if any potential customers, were aware of the existence of these programs. In addition to introducing the customer to the program, assistance in filling out the applications has been provided.
SYSTEM RELIABILITY
The Klamath Falls system has not had (prior to the past few years) a particularly reliable history. Due to the political and piping issues discussed earlier, a greeat deal of downtime occured. Although these problems have been solved and the system now provides a reliable energy source to the customer, advising potential customers of this is sometimes a difficult task.
These issues were discussed in several public meetings when the county threatened to remove their buildings from the system in early 1992. After much discussion, the county decided to remain with the system for the long term. This was very reassuring to many of the prospective local customers.
For others who remain skeptical, individual discussions in which the details of the past piping problems are clearly explained, generally has proven to be an effective strategy.
CITY CREDIBILITY
The credibility of the seller is always subject to question from the customer perspective. In the case of the city of Klamath Falls, This ha been a particular problem. In 1991, it was necessary to implement a substantial rate increase for the city's municipal water system customers. The rate increase was the subject of considerable controversy and media attention. This episode was fresh in the minds of many of the local building owners who were contacted about the geothermal system. Fortunately, time has eroded much of the bad feeling regarding the water rate increase.
More effective, however, has been the fact that once agreed upon between the city and the customer, the geothermal rate is included in the contract and guaranteed for 10 years. This precludes any possibility of the city implementing unexpected rate increases. In addition, the guaranteed flat rate is very useful for budgeting purposes. Non-profit agencies such as churches and social clubs find this especially attractive.
MANPOWER REQUIREMENTS
One of the issues which most thwarted previous marketing of the system was a lack of manpower to do the job. The geothermal system has no staff of its own. The geothermal system has no staff of its own. It is supervised by an individual who also has responsibility for the waste water system as well. For the past several years, waste water regulatory issues have absorbed all of the time available leaving nothing for the geothermal system. As a result, it was necessary to identify another source of manpower for the effort.
The Geo-Heat Center provides initial retrofit estimates and developed a life-cycle cost analysis for the customer evaluation (Appendix C) along with the fuel use weather normalization spreadsheet described earlier.
A local mechanical engineer was also instrumental in the evaluation of retrofits for several buildings. His volunteer efforts at the outset have been rewarded with design work as some of the larger buildings have prepared for connection to the system.
Finally, a local wood products firm provided an individual from its public relations staff to coordinate the fund drive for a line extension to the local performing arts center. The line to the theater will permit several other buildings along its route to connect to the system. A formula was developed to calculate the fee these buildings will pay to the theater for the privilege of connecting to the new extension (Appendix D). The publicity arising from the connection of the theater (a high-profile building in the downtown area) has been very beneficial to the marketing effort.
CONCLUSION
The new marketing strategy for the Klamath Falls system has concentrated on offering the customer an attractive and easy-to-understand rate structure, reduced retrofit cost and complexity for his building along with an attractive package of financing and tax credits.
A technical evaluation of the customer's retrofit costs and savings is provided by a third-party individual (either a local engineer or Geo-Heat Center staff) free to render an impartial opinion of the advantages and disadvantages. This personalized individual approach, although labor intensive, has proven to be an effective strategy.
A copy of a typical report to the customer is included as Appendix E.
RESULTS TO DATE
Initial retrofit costs and life-cycle cost analysis have been conducted on 22 buildings to date. For some, the retrofit costs are simply too high for the conversion to make sense at current geothermal rates. For many, however, the prospects are good. At this writing, two new customers are now connected and operating with 5 to 8 more buildings committed to connect this construction season after line extensions are completed.
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A RESOLUTION ESTABLISHING A REIMBURSEMENT POLICY FOR CONNECTIONS TO GEOTHERMAL BRANCH LINES FINANCED PRIVATELY
WHEREAS, the City desires to encourage expansion of the downtown heating system; and WHEREAS, expansion may require extension of the main line at private expense; and WHEREAS, to encourage such expenditure the City is willing to provide for reimbursements against such costs from connection charges from others who may wish to connect to' that privately funded extension; NOW THEREFORE
THE CITY OF KLAMATH FALLS RESOLVES AS FOLLOWS:
In the event an owner of property desires to connect to a privately financed geothermal main line, the City shall charge and collect a connection fee sufficient to reimburse the party who financed the extension a fair portion of the original cost. Said proportional share shall be calculated as follows:
where: Reimbursements shall be collected and paid only duri~g the first ten (10) years following completion of the extension. Further, payments shall be made to the then current owner of the structure initially served with the extension. We have completed a preliminary review of the connection of your building to the city's geothermal system. Based on data from the gas company (1/91 to 2/93), your weather normalized annual gas cost is approximately $6000.
Retrofit of the existing heating system for connection to the district heating system is estimated to cost $10,000 including a 20% contingency factor. This factor considers only the costs associated with conversion of the building itself and for extending service lines from the city's lines in the street.
The city's rate for geothermal heat is a negotiable figure; but, for many customers approximately 50% of the current natural gas bill.
Retrofit of the existing heating system consists of connecting supply and return lines, from the city system to the existing supply and return lines at the boiler. The boiler would remain in place and available as emergency backup to the geothermal system. It would be valved off during normal operation.
A new control valve would be added to modulate the flow of hot water into the building and assure the system achieves a 40° temperature drop. In addition to the modifications in the boiler room, supply and return lines (3") would be installed across the parking lot on the north side of the building to connect your heating system with the main lines in the street.
As I mentioned earlier, the $10,000 figure does not consider the costs associated with extending service lines up 8th street from their present location.
These costs can be broken down into two parts:
1) the contribution to the Ross Ragland Theatre for connection to their line (at 8th and Pine), and 2) the cost for installing lines up 8th street to the church.
The cost of the Ragland contribution is determined using a formula approved by the City Council. For the church, this formula yields a value of $7,200. The value is arrived at by ratioing the water flow required by the church to the total water flow the line can Mr. Norman Jones Page 2 April 21, 1993 carry. A similar procedure for length of the line used compared to total length of the line is made.
Questions regarding this cost can be addressed to Bob Kingzett at Jeld-Wen (882-3451).
The cost of lines extended up 8th street to the building location would be best discussed with Kent Colahan at the city (883-5366). Your cost for these lines is dependent upon participation by neighboring buildings (Sacred Heart School, Sacred Heart Church, American legion, st. Paul's Church).
To evaluate the costs and benefits of connecting to the system (exclusive of the as yet undefined costs described above), we have prepared two tables. Table 1 considers the case in which the entire capital cost is financed for 10 years at 7% which is similar to the terms offered through the states Small Energy Loan Program (SELP). Based on a natural gas inflation rate of 1% per year and a total heating cost of $6000 per year, the total savings over the 20-year period amounts to just over $43,000.
The second case assumes the project is 100% equity financed.
In this arrangement, the 20-year savings amounts to $67,000 and yields a simply payback of approximately 6 years.
Looking at it another way, the project rate of return is approximately 18%.
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